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1 
HIGH TEMPERATURE RABBLE DESIGN 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

The following United States Patent applications re 
late to the general ?eld of the present invention: 
Ser. No. 887,450 ?led Dec. 22, 1969, (docket 680058 
A-USA) and‘ 
Ser. No. 888,698, ?led Dec. 29, I969 (docket 680050 
A-USA). ‘ 

BACKGROUND OF THE INVENTION 
1. Field of the Invention - 
The present invention relates to processes and appa 

ratns for the heat treating of materials, generally classi~ 
fied‘in US. Patent Of?ce Class 202, subclass 21s. 

2. Description of the Prior Art 
While the rabbles of the present invention can be 

used ‘in a variety of different types of apparatus, they 
find particular utility in the rotary hearth heat treating 
ovens described in US. Pat. Nos. 3,475,286; 
3,470,068; and 3,448,012. 

SUMMARY OF THE INVENTION 
General Statement of the Invention 

According to the invention, a rabble (also called a 
plow) which is ?tted with an inner cooling chamber or 
with a cooling conduit either of which is used for the 
circulation of cooling fluids, is protected on at least a 
portion of its external surface by welding or similarly 
‘fastening on an open grid which is then ‘filled in with 
thermally insulating cement. The‘ inner plow is prefera 
bly made of steel, titanium, or other similar metal. The 
cooling device will generally be an internal chamber or 
a U-shaped or other ?at coil for the circulation of cool 
ing ?uids which can be either gases or liquids, most 
commonly‘air or waterf'l‘he grid can be a honeycomb, 
steel mesh or similar material which can be tightly at‘ 
?xeti to the surface of the interior metal plow. The ce 
ment should be thermally insulating and is preferably 
abrasion resistant. In most instances, suf?cient cement 
will be spread over the grid to completely ?ll it in and 
to completely cover it, protecting it from contact with 
the hot granular material to be moved by the ?nished 
rabble. 

Utility of the Invention 
As discussed above, the invention ?nds particular 

utility in the movement of granular materials over the 
surface of rotary hearth furnaces, although it can alter 
natively be used for plowing materials across the sur 
faces of other materials handling devices, e.g., vibra 
tory conveyors, Mannheim furnaces (in which the rab 
bles rather than the hearth generally move), and the 
like. ‘ 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevation section view of a rotary hearth 
furnace suitable for use with the rabbles of the present 
invention. 
FIG. 2 is a cross sectional view of the rotary hearth 

furnace of FIG. 1 showing details of the rabbles in place 
for moving material on the hearth. 
FIG. 3 is a cross sectional view through the “rabble 

pit” of the furnace of FIG. 1 showing additional details 
of the rabbles of the present invention. 
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FIG. 4 is a schematic diagram showing the position— 

ing of the rabbles of the present invention so as to move 
the material in windrows progressively across the rotat 
ing hearth of FIG. 1. i , 

FIG. 5 is a detail view taken at right angles to FIG. 
3 and showing a single rabble according to the present 
invention. 
FIG. 6 is an additional view showing the cooling 

chamber and baf?e within a rabble of the present in 
vention. 
FIG. 7 is ‘a perspective view of a stainless steel rabble 

of the present invention showing the hexagonal grid in 
place before it is ?lled in with cement. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 
Furnace: Referring to FIGVI, the rotary hearth 10 

has an inner hearth surface 11 sloping from the outer 
periphery downwardly to a central axially extending 
soaking pit 12 integral with and depending from the 
hearth 10. The rotary hearth 10 is supported on spaced 
rollers 13 mounted on a furnace frame 14 and is driven 
by a motor and a rack and pinion drive in conventional 
manner for rotary hearth furnaces. A curb 15 extends 
vertically above the hearth surface 11 at its outer pe 
riphery and carries a trough 16 with sand 17. A liquid 
may be used instead of sand, if preferred. ‘ 
The furnace frame 14 carries roof beams 20 which 

support a refractory roof 21 having a central ?ue 22. 
The roof 21 has a depending wall 23 carrying ?ange 24 
which extends into the sand 17 carried in trough 16 
forming a rotary sand seal between the roof 2] and 
hearth 10. The roof 21 is provided with air ports 25 re 
ceiving air from duct 26 mounted on the furnace frame 
14. The ports 25 direct air downwardly towards the 
hearth. Sidewalls 23 of the roof are provided with ports 
27 receiving air from duct 28 also mounted on the 
frame 14. The ports 27 direct air generally across the 
hearth in a radial direction. Burners 2.9 are provided in 
the roof to bring the furnace to operating temperature 
and to provide additional heat for those reactions 
which are not completely autogenetic. A feed chute 30 
passes through the roof 21 adjacent the sidewall 23 and 
is provided with a vertically adjustable delivery end 31 
extending to a point adjustably selected to deliver a se 
lected thickness of feed onto hearth surface 11. A radi 
ally extending U-shaped rabble pit 32 is formed in the 
roof from the ?ue 22 to the roof wall 23. The bottom 
of the pit 32 is provided with slots 33 adapted to slid 
ably receive rabbles 34. Rabbles 34 may be solid or of 
hollow plate-like structure with inner vertical baffles 
35, depending upon the temperature involved. For the 
higher temperatures, of course, the latter is preferred. 
Each baf?e is provided with inlet 36 and outlet 37 cool 
ant conduits which also act as supports for the rabbles. 
Coolant, such as water orrair, is delivered to the inlet 
36 and into rabble 34 on one side of the baf?e 35 and 
then under baf?e 35 to the opposite side of the rabble 
and out through outlet pipe 37. Refractory seals 38 are 
provided on conduits 36 and 37 to ?t within slot 33. 
The conduits 36 and 37 are held between two angular 
rabble holders 39 and 40 which are held together by 
bolts 41. The rabble holders 39 and 40 are fastened be 
tween adjustable carrier angle beams 42 and 43 by 
bolts 44. Vertical adjustment screws 45 are provided at 
each end of each adjustable carrier beam 42 and 43. 
These screws 45 bear on ?xed rabble beams 46 and 47 
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which extend across the rabble pit 32 as shown in FIG. 
3. (Minor elements 35,39,40,4l,43,44 and 47 are not 
shown but have the con?gurations shown in connection 
with those element numbers in the aforementioned 
U.S. Pat. No. 3,475,286. These elements could have 
other conventional con?gurations.) 
FIG. 7 shows a rabble partially covered with 1" type 

316 stainless steel honeycomb 90 which is butt-welded 
in place over the principal contact surface of the hol 
low carbon steel internal plow 34 to which are con 
nected coolant inlet conduit 36 and outlet conduit 37. 
For ease in fabrication ‘k inch hexsteel 316 stainless 
steel honeycomb is used on the edge, bottom, and rear 
surface of the rabble. The honeycomb is then ?lled in 
with high temperature ceramic Plibrico-Precast 37 or 
Ramtite cement which is trowled over the honeycomb 
so as to cover it to a depth of approximately 1 inch and 
then permitted to set. This cement has a relatively high I 
thermal insulating coef?cient and is tightly held by the 
hexsteel which also serves to provide internal rein 
forcement against tensile stresses in the cement. 
A rotary discharge table 50 is provided beneath the 

soaking pit 12 to receive the output of such pit. A ?xed 
discharge spout or plow 51 is mounted in frame 14 be 
tween the soaking pit 12 and discharge table 50. The 
spout 51 is provided with a peripheral trough 52 carry 
ing sand 53 into which a depending ?ange 54 on the 
soaking pit extends to form a sand seal. 
The operation of the furnace described above is as 

follows. The burners 29 are ?red to bring the furnace 
up to the desired temperature which depends upon the 
nature of- the material being devolatilized or calcined. 
Material to be devolatilized or calcined is fed through 
‘feed chute 30 and is continuously spread to the desired 
thickness and width along the outer periphery of hearth 
surface 11. As the hearth rotates, the material encoun 
ters the rabbles 34. Each set of rabbles deflects mate 
rial striking it into the next adjacent concentric ring of 
the sloping hearth surface so that the ?ow of material 
from the periphery of the hearth surface 1 1 to the soak 
ing pit 12 is generally in spiral concentric rings, each of 
greater width so that as the rings become smaller the 
area becomes greater, providing a uniform depth. 
These concentric spiral rings are diagrammatically il 
lustrated in FIG. 4 together with the relative position of 
each rabble with respect to such rings. The vertical po 
sition of the rabbles determines the residual amount of 
material which is to be left on each ring as the hearth 
rotates. The rabbles tend to cause mixing and inversion 
of the bed several times as the material moves down 
wardly from the hearth periphery to the soaking pit. 
This permits more uniform heating and reaction and 
provides a more uniform product and is an important 
attribute of this invention. 
When rabbles of conventional steel design similar to 

those shown in the aforementioned U.S. Pat. No. 
3,475,286'are replaced with rabbles according to the 
present invention, the temperature of the cooling water 
(?owing at the same rate) at the rabble outlet drops 
60°C., from I 10°C. to 50°C., while the furnace interior 
is operating at an arch temperature of 1,400°C. This 
difference in cooling water temperature reduces the 
cooling water requirement, permitting a substantial 
capital saving in cooling tower and related water han 
dling equipment, but more importantly very valuable 
heat (temperature) is not removed from the coke. Fur 
thcr, the rabbles made according to the present inven 
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tion operate in substantially continuous service for 
more than 12 months, whereas previous conventional 
rabbles installed in the same position in the same fur‘ 
nace had eroded sufficiently that they required replace— 
ment in less than 3 months. . 

Modi?cations of the Invention 

It should be understood that the invention is capable 
of a variety of modi?cations and variations which will 
be made apparent to those skilled in the art by a read 
ing of the speci?cation and which are to be included 
within the spirit of the claims appended hereto. 
While the above embodiment has shown a curved 

rabble, it is possible to have flat quadrangular rabbles‘v 
or other con?gurations to provide various patterns of 
arrangement of the particles of material upon the 
hearth. Various cements and castable materials can be 
used to coat the rabbles of the present invention, so 
long as the material is plastic and can be hardened with 

' time or upon the application of ‘heat or both, to form 
a surface which is resistant to the high temperatures to 
which the rabble will be exposed during use and so long 
as the material has a comparatively low coef?cient of 
heat transfer. The Plibrico “Precase 37 or 90” plastic ‘ 
Ramtite material which is illustrative of the types of ce 
ments and castables to be used, can be dried and fired 
prior to installation on the furnace or can be installed 
after drying and ?red in place on the furnace if desired. 
What is claimed is: 
1.‘ A rabble for moving hot granular material dis 

posed upon a substantially ?at surface, said rabble 
comprising in combination: 

a. a metal interior structure having cooling means for 
circulating a cooling fluid in heat transfer contact 
with said metal structure, 

b. an open grid of metal af?xed to said metal interior 
structure so as to cover at least a portion of the ex 
terior surface thereof and, 

c. a settable, thermally-insulating ceramic material at 
least partially ?lling open spaces in said grid 
whereby said internal metal structure is maintained 
at a substantially lower temperature than that of 
said hot granular material. 

2. A process for the construction of a rabble for the 
movement of hot granular material lying on a substan 
tially flat, substantially horizontal surface, comprising 
in combination the steps of: 

a. fabricating an internal metal structure having gen 
erally rabble-like shape and having cooling means 
in heat transfer contact with said rabble-shape, 

b. appending to said internal metal structure a metal 
lic grid having open spaces and, 

c. placing a plastic, settable thermal insulation within 
said open spaces of said grid, and 

d. permitting said settable thermal insulation to set 
within said open spaces of said grid. 

0 3. A rabble according to claim 1 wherein the grid of 
metal is fashioned from intersecting strips of metal 
lying in a plane substantially perpendicular to the plane 
of the exterior surface of said rabble so as to form a 
honeycomb grid. I 

4. A rabble according to claim 3 wherein said honey 
comb grid is fastened to the exterior surface of said rab~ 
ble by welds. 

5. A rabble according to claim 1 wherein said ther 
mally-insulating ceramic material is a Ramtite ceramic 
material. 

6. A process according to claim 2 wherein said rabble 
is installed in a rotary hearth furnace in materials 
transfer contact with a bed of granular material lying 
on the surface of a rotating circular hearth. 

* * * * if‘ 


